Time course effects of vanadium supplement on cytosolic reduced glutathione level and glutathione S-transferase activity.
The influence of vanadium, an important dietary micronutrient, was evaluated on the cytosolic reduced glutathione (GSH) content and glutathione S-transferase (GST) activity in several rat target tissues. Supplementation of drinking water with vanadium at the level of 0.2 or 0.5 ppm for 4, 8, or 12 wk was found to increase the GSH level with a concomitant elevation in GST activity in the liver followed by small intestine mucosa, large intestine mucosa, and kidney. The results were almost dose-dependent and mostly pronounced with 0.5 ppm vanadium after 12 wk of its continuous supplementation. Neither the GSH level nor GST activity was significantly altered in forestomach and lung following vanadium supplementation throughout the study. The levels of vanadium that were found to increase the content of GSH and activity of GST in the liver, intestine, and kidney did not exert any toxic manifestation as evidenced from water and food consumption as well as the growth responses of the experimental animals. Moreover, these doses of vanadium did not impair either hepatic or renal functions as they did not alter the serum activities of glutamic oxaloacetic transaminase (GOT), glutamic pyruvic transaminase (GPT), sorbitol dehydrogenase (SDH), as well as serum urea and creatinine level. All these results clearly indicate that vanadium under the doses employed in our study has a significant inducing role on GSH content with a concurrent elevation in GST activity in the liver and specific extrahepatic tissues without any apparent sign of cytotoxicity. This attribute of vanadium may have a greater importance in terms of biotransformation and detoxification of xenobiotics, including carcinogens. In addition, since the ability to afford an increment in the endogenous GSH-GST pool by anticarcinogenic natural substances has been found to correlate with their activity to inhibit neoplastic transformation, the trace element vanadium may be considered as a novel anticancer agent.